RESULTS: The study included 21 studies in 1990-2000 decade and 61 studies in 2000-2010 decade groups. A total of 2132 animals, 496 in 1990-2000 decade and 1636 in 2000-2010 decade, were used 
Introduction
The wide use of animals in health researches has introduced the thoughts of the rights and ethics of the experimental animals which mainly concerned about the unnecessary suffering and death of the experimental animals. The principles of Humane Experimental , thereafter the 3Rs statement was universally accepted and specifi c guides were formed 3 . In United Kingdom the ethical review process of scientifi c procedures was incorporated into Animal Act 1986. 4 Following the passage of the act, almost every scientifi c journal began to request for the statement of ethical approval in the articles consisting comprising the use of animals in their methodology. However, many papers have been published without the using of the statement.
Laparoscopic surgery has gained a tremendous worldwide popularity since 80s due to its advantages over laparotomy. The advantages are shorter hospitalization, better cosmetics, faster recovery and earlier return to normal activity, less postoperative adhesion formation and the suitability for the outpatient settings in most cases 5 
.
Laparoscopic surgery is the gold standard for many surgical procedures. Common surgical procedures like appendectomy, cholecystectomy, cystectomy, and tubal ligation are performed in many centers. Almost any gynaecologic surgery including the hysterectomies, urogynaecologic and oncologic procedures have been performed laparoscopically in some advanced centers 6 . In order to achieve this high surgical standards, many animals were used in surgical experiments and training programs. However, experimental studies performed on animals are still needed.
Currently some mammalian species are the most widely preferred animals for experimental studies. The animals with the highest frequencies to be involved in the experiments are the rats, mice, rabbits and fi sh. The pigs, guinea pigs, hamsters and the monkeys have moderate frequencies to be involved in experiments.
In the last few decades ethical committees used strict limitations for the use of various species in experimental animal studies. In some cases, researchers could hardly fi nd the suitable species for their experiments.
In this study, we aimed to analyze the trends in experimental animal use and the ethical approval rates of the published data dealing with the improvement of the laparoscopic surgery during the last two decades.
Methods
The study was performed by using the available online medical search engines including Google, Google academic and mainly pub-med between September and December 2010.
Internet search/review
The internet search was on key words and phrases such as "animal study, experimental animals, ethics, laparoscopy", which yielded 42.400 results but most of them were not specifi c to experimental animal use, ethical approval or laparoscopic surgery. In order to identify the rate and quality of animal use to improve the laparoscopic practices in human beings we included only the medical journals. We searched the Pub Med (http://www.nlm.nih.gov) for the proportion of biomedical publications used animals. The search included from 1990 to 2010. Journals with English Abstracts, organized in chronological order from the earliest to the oldest. The search was narrowed to include only the key word "laparoscopy". We gathered 3023 studies performed on animals.
Publication selection
Of the 3023 publications, 324 free full text papers were selected for a detailed analysis in order not to miss the data that was not presented in the abstracts. The selected full text papers were analyzed for the objectives of the studies. We included the studies with objectives to innovate, improve or modify a laparoscopic technique, instrument or device. The publications in which the objective of the study was not to improve the laparoscopic approach were excluded. The remaining 82 studies were analyzed for the data including the year of the study, animal species, and the number of the animals at the initial phase and at the end of the studies, and the ethical approval status. Ethical approval status was classifi ed as "approved" or "not approved". In case where the authors did not mention the ethical approval status, it is considered as "not approved". The declaration of the adherence to the certain laws and the experimental study standards was not considered as ethical approval.
Statistical analysis
Statistical analyses were performed using SPSS version 16.0 software (SPSS Inc, Chicago, IL Table 1 . Most widely used animals were pigs followed by rats, rabbits and dogs.
Although the saved animal counts were higher in 2000-2010 group, in order to prevent a misunderstanding the reader should know that the initial animal counts and animal death rates were also higher in the group (Table 2 ). In addition the differences were not significant (p>0.05). The ethical committee approval rate increased through this period (Figure 1) . However, the difference between the two decades, 1990-2000 and 2000-2010, was not signifi cant (p>0.05). . Although almost all medical journals declare that they strictly adhere to the ICMJE's statement, however, our study demonstrates the ethical approval rate was not signifi cantly higher in 2000s than the rate of 1990s and reached only to 69%. . Beginning from 1980s various countries passed laws to a legal basis for the animal protection 10 . However, our study shows that the ethical approval rates did not change signifi cantly during the last two decades.
The number of journals stating that authors should indicate whether the institutional and national guidelines for the care and use of laboratory animals were followed is increasing. However, the proportion of journals without a clear policy was still more than 50% in 2009 11 , which may caused the absence of declaration of ethical approval and compliance to the guidelines. In our study the ethical approval rate was increased 12% from 1990s to 2000s, however the change was not signifi cant (p>0.05).
Over the period between 1995 and 2009 the total number of procedures involving animals followed an increasing trend. However, the proportion of the procedures involving genetically modifi ed animals increased in time and exceeded the number of procedures involving normal animals in 2009 12 . Genetically modifi ed animals are produced to be a more predictive model for human diseases and the results of the researches involving genetically modifi ed animals potentially are more reliable for many authors, reviewers and editors. However, despite the fact, the rates of ethical approval and the declaration of the compliance to the guidelines are not at the desirable levels.
For research under the Animals Scientifi c Procedures Act 1986, cats, dogs and horses can only be used if no other animals are suitable 13 . In addition in these specifi c circumstances 3Rs and animal welfare should
The correlation analysis showed that the animal counts at the beginning of the experiment positively correlated with the saved animal counts (p<0.05), however they did not correlate with the year of publication, decade, and the rates of animal death or ethical approval (p>0.05). The ethical approval rate positively correlated with the year of the publication (p<0.05), but not with the decade of the publication, initial and saved animal counts and animal death rates (p>0.05).
Discussion

Principal findings
The ethical approval rate for the animal studies with an objective aiming to improve the laparoscopic approach increased from 1990 to 2010; however the increase rate was not suffi cient enough to create a signifi cant difference through the two decades. The counts of animal use, deaths and the rate of animal death did not change between decades. In addition the pigs are the most widely preferred animals for laparoscopy related studies.
Strengths and limitations
To our knowledge the present study is the fi rst dealing a specifi c area of animal ethics, improvement of the laparoscopic surgery approaches for the health and welfare of the humans. Depending on the ethnicity, tradition, religion and the behaviour of the people living in a certain country ethical regulations may differ. The use of a certain animal in a certain study protocol may be banned in some countries depending on the aforementioned facts. However, the scientifi c truth and the objectiveness of the results should depend on the evidences. In this point of view, our study may cause a re-evaluation of the attitudes of some ethical committees.
The study revealed data by using the online search engines, mostly PubMed. However, most of the studies dealing with animals are not indexed in PubMed. In addition, most of the core journals indexed in PubMed, for fi nancial profi t based reasons, are not freely accessible. Moreover, there is not an existing mechanism to control the truthfulness of the declerations and most journals rely on the declaration. We also do not know that the ethical approval ensures the strict ethical behavioural adherence. be provided. Although, there were alternatives (i.e. pigs), our study showed that in 7.3% of the studies the dogs were used in laparoscopic surgery.
Animals have been used in scientifi c researches since 400 B.C 14 and because animal research has contributed too many medical advances such as the invention and production of the vaccines, antibiotics and anaesthetics, they will also be used in the future 15, 16 . Although our study demonstrated that ethical approval rate in animal studies increases slightly, the rate is around 70% and is not signifi cantly higher than the rate 10 years ago. In addition we need further studies to have detailed data about the animal experiments and ethical sanctions.
Conclusion
Researchers mostly perform experiments on pigs to achieve improvements in laparoscopic surgery. Although, there was a tendency towards to a small increase in ethical approval rate and a small decrease in unnecessary animal death rate in the last decade, we still have a long way to go as the ethical approval rate fl uctuates around 70% in animal studies.
